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DETAILED ACTION 

1 . The amendment filed 12/20/2007 is objected to under 35 U.S.C. 132(a) because 
it introduces new matter into the disclosure. 35 U.S.C. 132(a) states that no 
amendment shall introduce new matter into the disclosure of the invention. The added 
material which is not supported by the original disclosure is as follows: "wherein each of 
said plurality of portions is at a corresponding one of a plurality of non-contiguous areas 
of said integrated circuit.". 

Applicant is required to cancel the new matter in the reply to this Office Action. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claims land 15 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

With respect to claims 1 and 15, the original specification fails to teach the 
limitation of "wherein each of said plurality of portions is at a corresponding one of a 
plurality of non-contiguous areas of said integrated circuit". 
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Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

5. Claims 1-4, 12-16 and 31 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Carobolante (US 621 1727). 

With respect to claim 1 , Figure 2 of Carbolante discloses a method (via the 
device in Figure 2) of providing optimal supply voltage to an integrated circuit, said 
method comprising: providing a supply voltage (Vsup) to said integrated circuit; 
measuring (via 22) a characteristic at a plurality of portions on said integrated circuit to 
generate corresponding measured values (output at VPRFM); and adjusting said supply 
voltage (via 16, 32 and 28)to an optimum value based on said measured values. (See 
also claim 34, column 10 lines 16-32), Note claim limitation "wherein each of said 
plurality of portions is at a corresponding one of a plurality of non-contiguous areas of 
said integrated circuit." Is deemed to be new matter and therefore not given patentable 
weight. 

With respect to claim 2, Figure 2 of Carbolante discloses a method (via the 
device in Figure 2) of claim 1 , wherein said characteristic comprises a propagation 
delay (propagation delay of individual devices of 22) of signals in each of said plurality 
of portions (22). 
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With respect to claim 3, Figure 2 of Carbolante discloses a method(via the 
device in Figure 2) of claim 2, wherein a high measured value of said propagation delay 
indicates a weak process corner on said integrated circuit, and a low measured value 
indicates a strong process corner on said integrated circuit, wherein said adjusting 
comprises increasing said supply voltage (via 32 and 16) if said propagation delay 
(determined by devices 22) has said high measured value (depending on how Vref is 
set) and decreasing said supply voltage (via 32 and 16) if said propagation delay has 
said low measured value (depending on how Vref is set). 

With respect to claim 12, Figure 2 of Carbolante discloses a device 
comprising: an application block (12) implementing a user application; a power 
management block (18) providing a supply voltage (Vsup) to said application block; a 
measurement block (14) measuring a characteristic at a plurality of portions on said 
application block to generate a plurality of measured values(at the outputs of each 22); 
and a processing unit (16) interfacing with said power management block to adjust said 
supply voltage to an optimum value based on said measured values (outputs of 22), 
wherein each of said plurality of measured values represents said characteristic of a 
corresponding different one of said plurality of portions.. 

With respect to claim 13, Figure 2 of Carbolante discloses device of claim 12, 
wherein said application block (12), said measurement block (14), said power 
management block (18) and said processing unit (16) are fabricated on a single die. 
(See column 3, lines 64-66 and column 4, lines 1-4). 
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With respect to claim 14, Figure 2 of Carbolante discloses the device of claim 13, 
wherein said characteristic comprises a propagation delay (between 22s inside 14) of a 
corresponding signal in said plurality of portions (22) on said single die. 

With respect to claim 15, Figure 2 of Carbolante discloses device of claim 14, 
wherein said measurement block (14) comprises a monitor block (first four 22s) 
generating said measured values representing said propagation delay at said 
plurality of portions, wherein each of said plurality of portions is at a corresponding one 
of a plurality of non-contiguous areas of said integrated circuit, wherein said processing 
unit (16) determines a strength of process corner of said application block based on 
said measured values, and said power management block (18) adjusts said supply 
voltage (via 32) to an optimum value based on said strength. Note claim limitation 
"wherein each of said plurality of portions is at a corresponding one of a plurality of non- 
contiguous areas of said integrated circuit." Is deemed to be new matter and therefore 
not given patentable weight. 

With respect to claim 16, Figure 2 of Carbolante discloses device of claim 15, 
wherein said measurement block (14) further comprises a plurality of gated ring 
oscillators (GROs) (the first 4, 22s form a ring oscillator gated by the last 22), wherein 
each of said plurality of GROs is located at a corresponding one of said plurality of 
portions (22), said plurality of GROs generating a corresponding number of signals. 
(Note: with reference to the limitation of plurality of gated ring oscillators, because mere 
duplication of parts is not deemed to be patentable this limitation is not given patentable 
weight.) 
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With respect to claim 30, Figure 2 of apparatus for providing optimal supply 
voltage to an integrated circuit, said apparatus comprising: means (Vsup) for providing a 
supply voltage to said integrated circuit; means for measuring (14) a characteristic at a 
plurality of portions (22) on said integrated circuit to generate corresponding plurality of 
measured values (outputs of 22); and means for adjusting said supply voltage (16) to an 
optimum value based on said measured values (outputs of 22), wherein each of said 
plurality of measured values represents said characteristic of a corresponding different 
one of said plurality portions. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 

invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 5-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Carbolante (US 621 1727) in view of Lesea et al. (US 7088172) 

With respect to claim 5, Figure 2 of Carbolante the method of claim 1 , but fails to 
disclose wherein the method further comprises receiving said measured values on a 
multiplexer which provides each value on a path and processing each of said measured 
values using a shared circuit coupled to receive each value on said path. Figure 6 and 7 
of Lesea et al. (US 7088172) teaches a configurable voltage bias circuit having a 
voltage divider that is able to compensate for temperature variations. It would have 
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been obvious at tine time tine invention was made to a person liaving ordinary skill in the 
art to substitute the frequency divider of Carbolante, with the frequency divider/ voltage 
bias circuit of Lesea et al. for the purpose compensating the temperature variations in 
the propagation delay output. The combination of the voltage divider (voltage bias 
circuit) of Lesea et al. as the frequency divider (24) of Carbolante would produce the 
claim limitation wherein the method further comprises receiving said measured values 
on a multiplexer (710) which provides each value on a path (output TCSV) and 
processing (via 26) each of said measured values using a shared circuit. 

(wherein each of said measured values is generated by a corresponding portion, said 
method further comprises receiving said measured values on a multiplexer which 
provides each value on a path, and processing each of said measured values using a 
shared circuit coupled to receive each value on said path. 

With respect to claim 6, the combination above produces the method of claim 5, 
wherein said adjusting comprises: selecting a maximum value and a minimum value 
(via 710) from said measured values; and determining whether to increase or decrease 
(via 26) said supply voltage (Vsup) based on said maximum value. 

With respect to claim 7, the combination above produces the method of claim 6, 
wherein said adjusting further comprising: checking whether a ratio of said maximum 
value and said minimum value exceeds a pre-specified threshold (input at Vref); and 
using a next highest value instead of said maximum value in said determining. 
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With respect to claim 8, tine combination above produces the method of claim 6, 
further comprising: determining a first value, a second value and a third value 
corresponding to a weak process corner, a nominal process corner and a strong 
process corner respectively for a present supply voltage (Vsup); and discarding said 
integrated circuit as being unusable if said maximum value (at (+) terminal) is more than 
a first multiplier (input at Vref) of said first value or if said maximum value (at (+) 
terminal) is less than a second multiplier (input at Vref) of said third value. 

With respect to claim 9, the combination above produces the method of claim 6, 
wherein said determining determines to increase (via 32) said supply voltage (Vsup) if 
said maximum value is less than a first multiplier (input at Vref) of said first 
value and if said maximum value is more than a second multiplier (input at Vref) of said 
third value. 

With respect to claim 10, the combination above produces the method of claim 
6, wherein said determining determines to decrease (via 32) said supply voltage (Vsup) 
if said maximum value is less than a first multiplier (input at Vref) of said third value and 
if said maximum value is more than a second multiplier (input at Vref) of said third 
value. 

With respect to claim 1 1 , the combination above produces the method 
1 1 . The method of claim 1 , further comprises programming a register (control register 
720 of Leasa et a) with an adjustment value, wherein said adjustment value represents 
said optimum value of said supply voltage (Vsup), wherein said adjusting uses said 
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adjustment value to adjust said supply voltage (Vsup) while initializing said integrated 
circuit. 

8. Claims 17, 20-28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Carbolante (US 621 1727) in view of Lesea et al. (US 7088172) 

With respect to claim 17, Figure 2 of Carbolante the device of claim 14, 
wherein said measurement block (14 and 24) comprises a monitor block (14 and 24) 
generating said measured values representing said propagation delay at said 
plurality of portions, wherein said processing unit (26) determines a strength of process 
corner of said application block based on said measured values, and said power 
management block (18) adjusts said supply voltage (via 32) to an optimum value based 
on said strength, wherein said measurement block (14 and 24) further comprises a 
plurality of gated ring oscillators (GROs) (the first 4, 22s form a ring oscillator gated by 
the last 22), wherein each of said plurality of GROs is located at a corresponding one of 
said plurality of portions (22), said plurality of GROs generating a corresponding number 
of signals. (Note: With reference to the limitation of plurality of gated ring oscillators, 
because mere duplication of parts is not deemed to be patentable this limitation is not 
given patentable weight.), but fails to disclose the details of the frequency divider within 
the monitor block wherein said monitor block comprises a multiplexer to select one of 
said signals. Figure 6 and 7 of Lesea et al. (US 7088172) teaches a configurable 
voltage bias circuit having a voltage divider that is able to compensate for temperature 
variations. It would have been obvious at the time the invention was made to a person 
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having ordinary sl^ill in tine art to substitute tine frequency divider of Carbolante, with the 
frequency divider/ voltage bias circuit of Lesea et al. for the purpose compensating the 
temperature variations in the propagation delay output. The combination of the voltage 
divider (voltage bias circuit) of Lesea et al. as the frequency divider (24) of Carbolante 
would produce the claim limitation wherein said monitior block comprises a multiplexer 
(71 0) to select one of said signals. 

With respect to claim 20, the combination above produces the device of claim 
17, wherein a high value of said measured values indicates a weak process corner at a 
corresponding portion, and a low value of said measured values indicates a strong 
process corner at a corresponding portion. 

With respect to claim 21 , the combination above disclose the device of claim 20, 
wherein said processing unit (23) is operable to select a maximum value and a 
minimum value from said measured values (at input of (+) terminal based on Vref); and 
determine whether to increase or decrease said supply voltage based on said maximum 
value, wherein said power management block (18) increases (via 32) said supply 
voltage (Vsup) if said maximum value has said high value and decreases (via 32) said 
supply voltage (Vsup) if said maximum value has said low value. 

With respect to claim 22, the combination above produces the device of claim 
21 , wherein said processing unit (26) is further operable to: check whether a ratio of 
said maximum value and said minimum value exceeds a pre-specified threshold (Vref); 
and use a next highest value instead of said maximum value to perform said determine 
if said ratio exceeds said pre-specified threshold. 
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With respect to claimS, tine combination above produces the device of claim 21 , 
wherein said processing unit (26) is further operable to: receive a first value (at (-) 
terminal), a second value (at (-) terminal) and a third value (at (-) terminal) 
corresponding to a weak process a corner, a nominal process corner and a strong 
process corner respectively for a present supply voltage; and discard said single die as 
being unusable if said maximum value is more than a first multiplier of said first value 
(input at (+) terminal) or if said maximum value is less than a second multiplier (input at 
(+) terminal) of said third value. 

With respect to claim 24, the combination above produces the device of claim 
21 , wherein said processing unit (26) determines to increase (based on Vref) said 
supply voltage (Vsup) if said maximum value is less than a first multiplier (input at Vref) 
of said first value and if said maximum value is more than a second multiplier (Input at 
Vref) of said third value. 

With respect to claim 25, the combination above produces the device of claim 
21 , wherein said processing unit (26) determines to decrease (based on Vref) said 
supply voltage (Vsup) if said maximum value is less than a first multiplier (input at Vref) 
of said third value and if said maximum value is more than a second multiplier (input at 
Vref) of said third value. 

With respect to claim 26, the combination above produces the device of claim 
25, but fails to produce wherein the device further comprises a random access memory 
(RAM) storing a lookup table containing measured values corresponding to a weak 
process corner, a nominal process corner and a strong process corner for a plurality of 
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pre-determined levels of said supply voltage and said RAM provides said first value, 
said second value and said third value. It would be obvious to one skilled in the art at 
the tinne the invention was made to use a RAM as the served device of Figure 2 of 
Leasa for the purpose of controlling the voltage of applications to reduce power used by 
the RAM applications. 

With respect to claim 27, the combination above is capable of producing the 
device of claim 26, wherein said maximum value comprises the largest value among 
said plurality of measured values and said minimum value comprises the smallest value 
among said plurality of measured values. 

With respect to claim 28, the combination above produces the device of claim 
15, wherein said power management block(18 of Carbolante and 720 of figure 7 of 
Lesea et al.) comprises: a register (720) programmed to store an adjustment value, 
wherein said adjustment value causes said power management block to provide said 
optimum value of said supply voltage (Vsup) while initializing said single die. 



Response to Arguments 

9. Applicant's arguments filed 12/20/2007 have been fully considered but they are 
not persuasive. 

touching or connected throughout in an unbroken sequence, being in actual 
contact 
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With respect applicant's argument that the feature of "wherein each of said 
plurality of portions is at a corresponding one of a plurality of non-contiguous areas of 
said integrated circuit. " is neither disclosed nor reasonably suggested by Carobolante, 
the Examiner disagrees, however limitation "wherein each of said plurality of portions is 
at a corresponding one of a plurality of non-contiguous areas of said integrated circuit" 
is new matter because it is not in the original disclosure and therefore not given 
patentable weight. 

With respect to Applicant's argument, that all the transistors 22 are within the 
same contiguous area formed by the dotted lines associated with the sensing circuit 14, 
the Examiner points out that contiguous means touching or connected throughout in an 
unbroken sequence. It can be argued both that the invention disclosed by applicant is a 
contiguous area because the GRO's touch because they are fabricated on the same die 
on the same integrated circuit. In the same sense it can also be argued that the 
sequence of the 22 is a broken sequence considering the 1st and 3rd 22 inverters the 
plurality of portions that are non-contiguous areas of the integrated circuit. 

With respect to applicant's argument that there is no disclosure or suggestion to 
use the multiplexer of Lesea in the manner claimed in currently amended claim 5, the 
Examiner disagrees. The motivation to combine is found in column 4, lines 4-8. 

With respect to amended independent claim 12 applicant argues that claim 12 is 
allowable over Carobolante in reciting that "wherein each of said plurality of measured 
values represents said characteristic of a corresponding different one of said plurality of 
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portions", tine Examiner disagrees. Eacli of tine plurality of measured values (since the 
values are not specified they can refer to a number of values such as time or heat 
....etc.) represents said characteristic (since each characteristic is not specified they 
also can correspond to a different value of the 22 inverter) of a corresponding different 
one of said plurality of portions (characteristic of the inverters). 

With respect to applicant's argument any multiple values used for adjusting the 
supply voltage in Carobolante correspond to the same portion but received at different 
time instances, the Examiner disagrees, different time instances correspond to different 
portions. 

In response to applicant's argument concerning claim 26 that the examiner's 
conclusion of obviousness is based upon improper hindsight reasoning, it must be 
recognized that any judgment on obviousness is in a sense necessarily a reconstruction 
based upon hindsight reasoning. But so long as it takes into account only knowledge 
which was within the level of ordinary skill at the time the claimed invention was made, 
and does not include knowledge gleaned only from the applicant's disclosure, such a 
reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 170 USPQ 209 (CCPA 
1971). 

With response to applicant's argument that none of the references of record is 
shown using a RAM for a purpose such as that claimed in claim 26, the examiner 
disagrees. Because the served device of Carbolante figure 2 element 12 pertains to 
column 2 lines 60-68 "CMOS devices and can be applied to other types of 
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semiconductor devices as well as other electrical devices " a RAM device is within the 
scope of he invention. 



Allowable Subject Matter 

10. Claims 18-19 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

With respect to claim 18, the prior art of record fails to suggest or disclose a 
a counter receiving a clock signal and counting a number of clock periods of said clock 
signal between two successive transitions generated by said transition detector 
to generate a measured value corresponding to said output, wherein said measured 
value is comprised in said plurality of measured values as disclosed 

With respect to claim 19, the prior art of record fails to disclose a counter 
generating a measured value by counting number of cycles in an output generated by 
said multiplexer during a fixed time period, wherein said measured value is comprised in 
said plurality of measured values. 

With respect to claim 29 and 30, the prior art of record fails to suggest or disclose 
a second multiplexer selecting one of said adjustment value or an output value of said 
processing unit as a multiplexer output. 
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1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Khareem E. Almo whose telephone number is (571) 
272-5524. The examiner can normally be reached on Mon-Fri (8:30-5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Drew Richards can be reached on (571) 272-1736. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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